Role of calcium in postjunctional supersensitivity.
Several hours to days after an animal is given reserpine its cardiovascular system becomes supersensitive to catecholamines. This phenomenon can be demonstrated for vascular tissue by in vitro experiments. This type of supersensitivity has been termed "nonspecific" because the tissue is supersensitive to varied agonists, including acetylcholine, calcium, potassium, and the catecholamines. Animals that have been treated with reserpine have been found to have a transient decrease in the calcium content of their vascular tissue. The responses to norepinephrine of aortic strips from reserpine-treated rabbits, even though of greater magnitude than those of untreated aortic strips, were less dependent on extracellular calcium than responses of strips from untreated rabbits. On the other hand, the responses to potassium were more dependent on extracellular calcium. In addition, when aortic strips from reserpine-pretreated animals are subjected to potassium in a calcium-free medium, they are not supersensitive to the ion. When aortic strips are placed in a calcium-free, depolarizing medium they are still supersensitive to norepinephrine and isoproterenol but not to acetylcholine. Tension decline and 45Ca efflux studies suggest that reserpine-treated tissues retain longer than untreated tissues a calcium fraction involved in contraction. It is concluded that reserpine alters binding or movement of calcium in at least two sites. The lack of supersensitivity to acetylcholine and potassium in a calcium-free medium indicates an effect of reserpine (or the loss of adrenergic transmitter) on the utilization of extracellular calcium, while some other site must be involved in at least part of the supersensitivity to the catecholamines.